Ninety-three patients who presented at a district general hospital in one year with a suspected or actual scaphoid fracture were studied. Certain changes in the accepted management of scaphoid fractures, particularly the radiology of these fractures, are suggested. These changes could result in significant savings of time and money. A new investigation is described which may prove helpful in the long-term prognostic assessment of patients who have suffered a scaphoid fracture.
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Summary: Ninety-three patients who presented at a district general hospital in one year with a suspected or actual scaphoid fracture were studied. Certain changes in the accepted management of scaphoid fractures, particularly the radiology of these fractures, are suggested. These changes could result in significant savings of time and money. A new investigation is described which may prove helpful in the long-term prognostic assessment of patients who have suffered a scaphoid fracture.
Methods and results
In one year 93 patients presented at the Casualty Department of Essex County Hospital and were suspected of having a scaphoid fracture. Forty-eight patients actually had a fracture, 2 patients bilaterally, giving a total of 50 fractures, and 45 patients subsequently were found not to have a fracture. The sex and age distribution were as in other series and the fractures were classified as shown in Table I ; these figures were in accord with those of London (1961) . A patient presenting at the Casualty Department who was suspected of having sustained a scaphoid fracture was sent to the X-ray department with a form stating 'scaphoid views please'. The patient was then put in a plaster and instructed to return in approximately 10 days for repeat scaphoid X-rays, in accordance with the view that scaphoid fractures may be more easily identified on a 10 day X-ray. All X-rays were reviewed in strictly chronological sequence and in only one case was it not possible to diagnose the fracture on the initial X-rays. That gives a figure of 2%, which is identical with that found at Oxford by I J Leslie and R A Dixon (1979, personal communication) .
Four scaphoid views are usually taken, as recommended by Russe (1960), but we have used a PA angled view rather than the semi-pronated view ( Table 2 ). The PA angled view elongates the waist and proximal scaphoid, giving better views of these areas, and it throws the scaphoid image clear of the distal radius.
The X-rays of those patients with a fracture were further analysed and a record made of the views in which the fracture was seen and in which view each fracture was best seen (Table 3 ). The PA view was best for distal fractures although the PA angled and semi-supinated views each exclusively displayed two fractures. For waist and proximal fractures the PA angled view was best. No waist fracture was seen exclusively on the semi-supinated view and no fracture was seen exclusively on the lateral view. Each fracture was X-rayed on average a further three times during treatment. (2) PA angled 8 (2) 30 (15) PA oblique 4(2) 11 (0) Lateral
Numbers in parentheses indicate number of fractures exclusively displayed by specific X-ray view For each fracture the following observations were recorded: (1) time in plaster; (2) time to full recovery. The dubious assessment of union was disregarded, for time to subjective full recovery seems a more realistic assessment of the injury.
For distal fractures (14 tuberosity, 3 distal pole), the average time in plaster was 5 weeks (range 0-9) and the average time to subjective full recovery was 8t weeks (range 3-4), with all fractures uniting. These fractures appear to be largely benign and could perhaps be treated on clinical grounds without resorting to serial X-rays, thus producing a modest saving. Plaster immobilization should be maintained for 4-6 weeks, with full recovery being confidently expected in 3 months.
. Waist (32) and proximal (1) fractures behaved very differently, with longer times both in plaster (average 7! weeks, range 4-12) and to full recovery (average 26 weeks, range 8-52).
There were 5 cases of non-union, and at one year 5 cases had significant residual symptoms. The latter were analysed more closely. They did not exhibit clinical carpal instability or radiological instability, as assessed on a lateral X-ray by drawing the well known series of axes (Fisk 1970 , Linscheid et al. 1972 ). These axes are not always easy to define and may only reveal gross instability. Was there perhaps a more minor degree of carpal instability of prognostic significance which could not be readily detected by conventional methods? Youm et al. (1978) showed that the distance from the base of the third metacarpal to the distal radius was constant in all positions of radial and ulnar deviation, the assessment being called the carpal height. If the carpal height is related to the length of the third metacarpal, a ratio is obtained which eliminates variables such as magnification and variations in X-ray technique. The ratio has been called the carpal index:
Carpal height Carpal index = =:=.0.52
Length of third metacarpal
A pilot study carried out in 6 patients requiring X-rays of both hands and wrists showed that the ratio on each side was exactly the same in normal wrists. It has been postulated that active fist compression stresses the carpus and this would seem to be a logical concept.
Our follow-up regime at one year has therefore been as follows: (1) Bilateral ratios were equal in patients with complete recovery, in both views. Of the 5 patients who had significant residual symptoms at one year without evidence of clinical carpal instability, 4 demonstrated a ratio difference of 0.02-0.03 in the clinched fist view but all had identical ratios in the open palm view. Through colleague referrals these figures have recently been updated to 7 out of 10 cases.
The clenched fist view is shown in Figure I and perhaps has two disadvantages. Occasionally the base of the third metacarpal is not clearly seen but if the wrist is kept in a neutral position this problem is usually eliminated. Secondly, adequate wrist compression might be inhibited by pain. Figure I . Clinched fist X-ray view
Discussion
The results suggest that changes may be made in the accepted management of scaphoid fractures. Scaphoid fractures should be diagnosed on the initial X-ray. The one fracture in this series which was not visible on the initial X-rays turned out to be an incomplete crack. McLaughlin & Parkes (1969) explored some fractures of this type and found them to be surrounded and splinted by an intact shell of bone. They felt that these fractures would unite under almost any circumstances. It is suggested, therefore, that those patients in whom no fracture is seen on the initial X-rays, when scrutinized by an experienced eye, could be treated on clinical grounds alone. On the evidence presented, there seems little point in resorting to further X-rays in these patients.
Forty-five patients initially suspected of having a fracture, did not have a fracture, yet each of these patients was X-rayed on average twice again before being discharged. Each 'scaphoid views' request means four further X-ray views: thus in one year 360 (2 x 4 x 45) unnecessary X-ray views were taken in patients with only a sprained wrist.
Further X-ray analysis in those patients with a fractured scaphoid showed that there was usually one view in which the fracture was best seen. It would seem logical, therefore, when requesting subsequent X-ray views, just to request the view in which the fracture is best seen. As each fracture was X-rayed on average a further three times during treatment and 'scaphoid views' are routinely four views, adopting this policy would mean a saving of nine views per fracture. Thus in this series of 50 fractures, 450 views would have been saved. Add to this the 360 views which could not be justified in patients without a fracture, and a figure is reached of approximately 800 unnecessary X-ray views taken of the scaphoid in one district general hospital in one year alone, a number which cannot be without singificance in the present economic circumstances.
Occasionally following a scaphoid fracture, wrist symptoms persist for a long time. In this series 5 patients had persisting symptoms one year after the injury even though the fracture had united: the carpal index with the open palm view was identical for both hands, but in a comparison of the carpal index on the clenched fist view 4 of these patients demonstrated a ratio difference of 0.02-0.03. Patients with complete recovery had equal bilateral ratios on both views. It is suggested that this ratio difference is significant; it may represent a significant degree of ligamentdamage and an uncertain prognosis. Perhaps a wrist brace could be issued earlier in treatment if this problem is identified.
As a result of these deliberations, the X-ray policy at the Essex County Hospital in the past year has been as shown in Table 4 . No significant scaphoid fracture has been missed. The Table 4 . X-ray pattern proposed for scaphoidfractures Initial Xvrays: Subsequent follow up:
Follow up at 3-4 months:
(I) Bilateral PA view both wrists including metacarpals (2) Lateral of injured wrists (3) PA angled view, injured wrist View in which fracture is best seen Bilateral clenched fist views to help assess prognosis lateral view has been retained to exclude other wrist damage, yet the initial X-rays are still only four in number. It is concluded that the changes suggested will produce a more efficient and reliable assessment of scaphoid injuries.
